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Abstract: As the core infrastructure of the cloud computing, the level of service of 
Internet data center (IDC) markets are irregular, IDC service provider selection 
problem also become difficult. We set the customer as the leading role in this article, 
establish a set of evaluation index system, evaluate IDC service providers from six 
aspects:  the quality of service, the hardware facilities, safety, service, price, the 
enterprise comprehensive ability and the enterprise market competitiveness, then 
constructs the entropy weight FAHP evaluation model. Finally, this method is used to 
verify the evaluation index system. 
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1. Introduction 
 
As the Internet's basic service industry, the Internet Data Center (IDC) industry has 
been the site to provide storage, operation and maintenance, security-related services, 
is the mainstay of the Internet can effectively run and efficient development. In recent 
years, China's IDC market has maintained a high-speed development trend. With the 
introduction of the national policy on encouraging the outsourcing of services and the 
deepening of the knowledge and service of IDC, and the increase of 4G and 
international enterprise data node construction, the IDC business market will usher in 
the development opportunity. And cloud computing has also become an important 
driver to drive the rapid development of IDC. At the same time, IDC, which provides 
outsourced services, came into being. With the increasing number of IDC service 
providers, it is problem for government agencies and enterprises to choose the right 
suppliers among the many IDC service providers. 

In the past five years, foreign research on IDC has focused on how to reduce the 
operational risk of IDC, how to improve the network utilization and network stability of 
the data center, and how to build a green Internet data center [1-4].Deng Gang [5] and 
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others analyzed the data center network structure characteristics, application 
characteristics, traffic characteristics and virtualization characteristics of several 
aspects of the modern data center. Li Dan [6] and other people research on the basic 
issues around the data center network, introduced the data center network topology 
design, transmission protocol, wireless communications, enhanced Ethernet, 
virtualization, energy-saving mechanism and software defined network, and carried 
out an analysis of the current situation of research. Although research on data centers 
has become a hot topic in academia at home and abroad, there are few studies on how 
to evaluate data centers. So, how can we evaluate a data center service provider and 
choose the right service provider? 

Vendor selection is an important part of purchasing decisions, Dickson [7] identified 
23 suppliers 'evaluators by analyzing 170 buyers' questionnaires, where quality, 
delivery, historical performance, etc. were considered to be an important consideration 
for evaluating a supplier. Weber [8] thinks that quality is the most important 
consideration in supplier selection and evaluation, followed by price, whether it is 
delivered on time. Yuh-Jen [9] put forward each strategy corresponding to the supplier 
selection and evaluation indicators based on five different enterprise development 
strategies, Low-cost strategy under the key considerations for the price and production 
capacity, innovation strategy under the focus on quality, service and technology. Qian 
Zhiwang [10] think that In the 21st century, the supplier's choice should consider 
"quality", "service", "cost", "reliability", "flexibility", "management level", "innovation 
and development capability". Zou Ping [11] summarized the supplier selection 
considerations are: product competitiveness, supplier internal competitiveness, 
supplier external market potential, and supplier-to-manufacturer collaboration support, 
which based on the full investigation and solicitation of expert advice. However, the 
appeal evaluation indicators are for suppliers who have the output of the physical 
products, but do not apply to the IDC service provider that only provides services 
without physical products. 

At present, the service level of IDC service providers is still mixed, product 
homogeneity serious, consumer security system is not perfect. November 2015 Cloud 
Computing and Development Policy Forum User Committee issued "on the 
implementation of the 2015 IDC service provider integrated service capacity rating 
assessment notice", which indicates that the service quality of IDC service providers is 
becoming more and more important. However, few scholars have studied this. In order 
to better regulate the data center system, to promote IDC service providers to improve 
the comprehensive service capabilities and provide the necessary reference when IDC 
customers choose IDC service providers and the corresponding services. I try from the 
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point of IDC customers' view, establish a complete set of IDC service provider 
evaluation index system. 
 

2. IDC service provider evaluation index selection 
 

2.1 Index screening 
 

The data center is a complete set of complex facilities, including not only computer 
systems and other ancillary equipment (such as communication and storage systems), 
but also includes redundant data communication connections, environmental control 
equipment, monitoring equipment and a variety of security devices. IDC service 
providers rely on a wealth of IT infrastructure and highly centralized, standardized 
operation and management system provide services to enterprises and government 
and other customers to provide data storage, data backup, data exchange and other. 
Therefore, how to evaluate an IDC service provider not only from the customer's needs, 
but also from the data center features. IDC service provider evaluation index system is 
the criteria when the customer in the choice of a service provider in the process of 
reference and evaluation, but also reflects an IDC's comprehensive competitiveness of 
the index system. 

Ministry of Industry and Information Technology Institute of Telecommunications, 
China Mobile and other units leaded development of the "Internet data center 
technology and classification standards", The standard specifies the Internet data 
center in the reliability, green energy and security of the three aspects in the 
classification of the technical requirements. In the construction of IDC service provider 
evaluation index system, the technical aspects of reference to the standard, based on 
the evaluation index of supplier evaluation of Kang Kai [15], Chen Chun Ming [16] and Zou 
Ping. [11] At the same time, at the same time, through the collating of relevant literature 
and information in recent years, combined with the Delphi method and questionnaire 
survey method to improve the IDC service provider evaluation index system. I believe 
that customers in the process of selecting an IDC service provider should proceed from 
the following six key indicators: quality of service, hardware facilities, security, service 
prices, business integration and enterprise market competitiveness. 
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Table 1: IDC service provider selection evaluation index system 
 
Level 1 indicators Level 2 indicators 

Quality of Service 

Technical Support Services 
Operation and Maintenance 

Customer service 
Training services 
Network quality 
Security services 

Service process and normative 
Emergency handling capacity 

Hardware facilities 

Computer room infrastructure 
Equipment and equipment to adjust and expand 

Network and IT infrastructure 
Operational support system 

Room green energy consumption 

Safety 

Physical environment Safety 
Server security 

Data and application security 
Cyber security 

Virtualization of security 
Safety management 

Service price 
Market price 

Cooperation customers discount efforts 
Value - added business price 

Enterprise 's comprehensive ability 

Innovation and development ability 
Management level 

Operating conditions 
Financial status 

The quality of staff 
Corporate reputation 

Enterprise market competitiveness 

Market share 
Industry influence 

Industry environment 
The relationship between the customer and the supplier
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2.2 Indicator Description 
 

2.2.1 Quality of service 
 

For traditional manufacturing enterprises, product quality is the basis for the value of 
product use and is the fundamental of the survival of the entire supply chain, 
determines the final consumer goods market competitiveness [11], for IDC companies, 
the level of service quality provided by IDC is a key factor in determining whether a 
customer chooses their services. 
 

2.2.2 Hardware facilities 
 

IDC service providers provide large-scale, high-quality, secure and reliable server 
hosting, VPS hosts, CDNs, and cloud hosts for Internet content providers (ICPs), 
businesses and government departments, all in close proximity to their high-end 
infrastructure. The room of the continuous power supply, security systems, fire 
systems and room network cabling and so on are the decision key factors of the room 
safety and stability and network quality. IDC's hardware facilities are the basis for 
providing good service to its customers and one of the key factors that customers must 
consider in choosing a service provider. 
 

2.2.3 Safety 
 

In the process of IDC enterprises to provide customers with virtual host and other 
services, whether the enterprise dedicated communication network and the physical 
layer of the physical layer security have a special monitoring system, etc., means that 
customers stored in the IDC business data is safe or not. If an IDC enterprise provides 
data storage services with the most basic information security can not be guaranteed, 
then there will be no one customer, therefore, security is the enterprise and 
organization's bottom line in the IDC service procurement. 
 

2.2.4 Service price 
 

The first priority of the purchaser is to communicate with the supplier through the 
continuous communication and negotiate with the supplier in the product price, 
through reasonable control of the procurement of product prices to reduce operating 
costs. Any customer wants to purchase the most cost-effective products or services, so 
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whether the IDC service price is within the customer's consideration is the customer 
ultimately decided to choose among the many important factors. 
 

2.2.5 Enterprise s' comprehensive ability 
 

The strength of a company's comprehensive ability is an important factor in attracting 
talent, comprehensive ability of enterprises have a high level of management and 
strong financial, etc., can provide high-quality enterprises to lay the foundation for IDC 
services, can attractive the talent contribute for the enterprise's innovation and 
development, quality services will also bring a good reputation for the enterprise, 
improve corporate reputation, the enterprise's comprehensive ability also will increase, 
that is a virtuous circle. Therefore, in the Internet information age, the Internet 
companies should find a long-term provider which can provide long-term quality 
service, and can achieve strategic cooperation with them. 
 

2.2.6 Enterprise market competitiveness 
 

Market share is one of the important criteria in measure of an enterprise in the industry 
status, if an enterprise market is highly competitive, then its customers will increase, 
the market share will be a corresponding increase and the industry's influence will 
increase, also. As the information industry, the basic industry, IDC industry market 
prospects are bright, the tightness of cooperation between suppliers and customers is 
particularly important. The closer the cooperation between suppliers and large 
customers, the less likely to lose the market, that is, the market competitiveness is 
stronger. 
 

3. IDC service provider evaluation model 
 
IDC service provider selection problem is the procurement decision problem, Bin 
Guangfu [12] and others evaluated the equipment health status and functional level with 
fuzzy comprehensive evaluation and analytic hierarchy, although the number of fuzzy 
numbers is added on the basis of the analytic hierarchy process, the influence of the 
subjective factors of the expert scoring is still inevitable in constructing the judgment 
matrix. Wang Xiang [13] use the foreground theory to determine the foreground value 
of each index, so as to construct the evaluation matrix, combined with the entropy 
weight method to determine the weight of the evaluation index, however, the prospect 
theory is from the psychological point of view to consider people in the uncertainty is 
the risk of decision-making, IDC service provider selection problem is in the IDC 
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business indicators are known to choose the case, it does not apply. This paper based 
on the fuzzy analytic hierarchy process (AHP), adds the information entropy theory to 
finalize the weights of each index, which effectively avoid the subjective influence of 
expert scoring, but also can make a good reflection of the vagueness and continuity of 
service quality of IDC enterprises. 
 

3.1 Information entropy theory 
 

Shannon introduces the concept of entropy into information theory to measure the 
uncertainty of the system. Assuming the probability that a system i  ( i= 1, 2,..., n) 
occurs, the probability of occurrence of n different states can be expressed as: 
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It can be seen that the entropy of the system n states is the entropy of the whole 

system, the greater the entropy of a system, the smaller the degree of human 
disturbance. 
 

3.2 Fuzzy Analytic Hierarchy Process 
 

3.2.1 The selection of fuzzy numbers 
 

Once the theory of fuzzy mathematics has been published by Zadeh L A [14] ,it Was 
quickly promoted and applied, in daily life it used to describe people tall, fat and thin, 
good or bad, there is no clear boundaries, similar to the fuzzy concept of the elements 
we are defined as fuzzy elements, fuzzy elements composed of fuzzy sets, triangular 

fuzzy number is a fuzzy set of simplification, the fuzzy triangles A  can be expressed as: 
A= l m u（， ， ）,and l m u  ， which the upper bound, the lower bound and the median. 
The membership function of the fuzzy number can be defined as: 
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3.2.2 Analytic Hierarchy Process 
 

Analytic Hierarchy Process (AHP) is a multi-objective decision-making method, 
American operations scientist Saaty proposed in the 1970s, which is widely used in 
decision-making issues such as program evaluation. The AHF method is used to 
establish the evaluation model of IDC service provider. The model three layers are: the 
first layer is the target layer (the overall goal), that is IDC service provider 
comprehensive evaluation; The second layer is the criterion layer, that is, the 
evaluation indicators of IDC service providers; the third layer for the alternative 
program, that is the choice of IDC service providers. 

Fuzzy Analytic Hierarchy Process 
The fuzzy concept in fuzzy analytic hierarchy process (FAHP) reflects the logical 

judgment of the expert's evaluation of the IDC service provider, can make the fuzzy 
concept quantitatively, it combined with AHP to evaluate IDC service providers. Make 
two expert fuzzy judgment to compare and constitute a fuzzy judgment matrix, and 
then to conduct a consistency test, and synthesis of the discriminant matrix, and finally 
calculate the relative weight. 
ijr indicates the importance of the indicator relative to the indicator, 

 ( )ij ij n nR r  is 

the fuzzy judgment matrix of IDC service provider evaluation index comparison. We 
construct a new general discriminant matrix using the triangular fuzzy number K (K is 
the median of the triangular fuzzy number) in the fuzzy discriminant matrix Bij, using its 

consistency index to measure the consistency of the fuzzy judgment matrixijR . 
The consistence index(CI) of the judgment matrix is:  
 

                     max( ) / ( 1)CI n n                                         (3) 

 
max is the largest eigenvalue of the judgment matrix. 

 
3.3 Evaluation model of IDC service provider based on entropy weight FAHP 

 
Using the entropy weight FAHP method to evaluate the IDC service provider is divided 
into the following three steps: 

Step 1: Construct the scoring matrix of each indicator and alternative.  
Assuming that there are m factors in the IDC service provider evaluation index 

system and ann  alternative service providers, the fuzzy judgment matrix isijR : 
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Step 2: Use FAHP to determine the initial weight. 
According to equation (4) to calculate its maximum eigenvalue max , and find the 

matrixijR  on the eigenvector max , fuzzy weight isW , there are:  

 

                      maxW= WR                                                (5) 
 

The initial weightiw of each factor is derived from equation (5). 
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Step 3: Entropy method to solve expert self weight. 
From the formula (1) and (4) we can see that in the k  result the probability of j  

occurrence is: 
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From (7) we know the available entropy is: 
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Step 4: determine the comprehensive weight. 
The subjective fuzzy weight of the expert obtained by FAHP is then integrated with 

the objective weight determined by the entropy method to obtain the comprehensive 
weight: 
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4. The case analysis 
 

Table 2: Indicator data for five IDC service providers 
 

Index I S1 S2 S3 S4 S5 
I1 8 8 9 8 7 
I2 9.7 9.8 9.9 9.7 9.1
I3 8 8 10 6 4 
I4 8 9 10 8 7 
I5 9.7 9.8 9.9 9.7 9.6
I6 10 10 10 10 10 
I7 9.2 9.5 9.6 8.7 8.5
I8 8 9 10 7 6 
I9 92 90 95 88 79 
I10 3 3 1 5.5 6 
I11 9.6 9.4 9.8 9.5 8.3
I12 10 10 10 10 10 
I13 8.3 9.4 8.8 7.1 6.8
I14 9.7 9.8 9.9 9.6 9.6
I15 9.97 9.97 9.97 9.97 9.97
I16 9.98 9.98 9.99 9.91 9.97
I17 9.98 9.90 9.90 9.70 9.50
I18 9.99 9.98 9.99 9.98 8.14
I19 8 9 9 8 7 
I20 8.64 8.46 10 9.26 9.05
I21 8.24 8.75 7.37 10 9.33
I22 10 8 6 9 8 
I23 7.3 8.2 7.1 6.5 6.7
I24 9.5 9 8.7 8.5 7.2
I25 6 10 8 4 3 
I26 8.8 9 9.2 8.1 7.8
I27 8 9 10 7 6 
I28 9.5 9.2 10 9.1 8.7
I29 0.32 2.35 10 0.16 0.13
I30 9.5 9 10 7.5 6 
I31 9.7 9.8 9.8 9.6 9.5
I32 7.4 8.3 7.8 7 8.1
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In order to verify the rationality of the index system, this paper takes the actual process 
of selecting an IDC service provider as an example of the actual work of an Internet 
enterprise, invited eight experts scoring for the five IDC service providers S1, S2, S3, 
S4 and S5 of the indicators, set the index score between 0-10 value. The data of the 
five suppliers are shown in Table 2. 

Using the entropy weight FAHP to obtain the weight of 32 indicators W as follows: 
W=[0.0377 0.0403 0.0398 0.0351 0.0420 0.0359 0.0359 0.0403 0.0307 0.0284 

0.0304 0.0287 0.0238 0.0349 0.0368 0.0387 0.0372 0.0357 0.0353 0.0263 0.0260 
0.0247 0.0250 0.0256 0.0272 0.0260 0.0247 0.0256 0.0269 0.0266 0.0225 0.0253]T 

According to the five suppliers of each index score and weight to draw the final score 
is as follows: 

 
S1 S2 S3 S4 S5 

11.11 11.37 11.81 10.69 9.89
 
It can be seen, five suppliers final score sort:S3>S2>S1>S4>S5. Therefore, the 

supplier S3 is the best choice for customers. Followed by is S2, S1, S4, and the finally 
is S5. 
 

5. Conclusion 
 
In this paper, we consider the influencing factors of IDC's service provider's unique 
attributes and supplier selection process, build the IDC service provider evaluation 
index system from the customer's point of view, and use the fuzzy analytic hierarchy 
process to evaluate and select the alternative suppliers, then choose the best plan. In 
the process of IDC service provider selection of small and medium-sized Internet 
companies, the study is of reference. However, in real life, because each customer 
focus on different, according to their own needs, in the selection of indicators to do 
some adjustments. 
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